See related article, p 865-870 F or >100 years, aortic hemodynamics have been the subject of systematic physiological investigations. Already in the early days, Otto Frank introduced the Windkessel model to describe the aorta, in particular, its function as cushion against cardiac pulsatility, providing reduced pressure load to large vessels. In engineering terms, this behavior of the aorta can be described by a low-pass filter.
In contrast to the intermittent pumping left ventricle with consecutive pulsatile pressure and flow in the aorta and the large arteries, the microcirculation is designed to provide virtually steady blood flow at low pressure for the maintenance of proper organ perfusion. This modification of pressure and flow is achieved mainly by variation of vessel diameter and wall composition and can be monitored through changes in the amplitude and shape of pressure and flow pulses downward the arterial bed. With respect to the large arteries, central (ascending aortic) systolic pressures and central pulse pressures are lower than their counterparts at the sites of noninvasive blood pressure recordings (usually at the brachial artery), whereas diastolic pressure is almost equal. This effect is called aortic to peripheral systolic or pulse pressure amplification and depends among other factors on age and the elastic properties of the aorta and the large arteries. 1 Clinically, it can be assumed that central pressure is associated more closely with cardiovascular risk when compared with peripheral (brachial) pressure. Indeed, this has been shown already with respect to end-organ damage 2 and cardiovascular outcomes. 3 In addition, drugs can affect central and brachial pressures differentially, 4 which ultimately could change therapeutic strategies in hypertension. As a consequence, methods for noninvasive estimation of central pressures are increasingly popular in cardiovascular research and may be introduced into clinical routine in the next decade if the remaining clinical issues (reference values, added clinical value, and resulting therapeutic strategies) can be addressed.
However, as a first step, the validity and accuracy of all noninvasive methods for estimating central pressures have to be established. Because we do have a clear gold standard here (invasively measured ascending aortic pressure), invasive validation studies should be preferred although they do have their limitations (sample size, patients characteristics, and occasionally usage of fluid filled catheters) as well. In general, these studies have shown that central pressures can be estimated with reasonable accuracy, when the traditional methods (recording of peripheral waveforms, calibrating with brachial pressures, applying a transfer function or using peripheral waveform characteristics) are used (Table) . In the trials, the most important factor introducing error into the estimation of central pressures consistently was the inaccuracy of brachial cuff blood pressures (ie, the underestimation of brachial systolic and the overestimation of brachial diastolic blood pressure). It has been suggested that the determination of mean blood pressure with oscillometry may be more accurate, 5 and indeed, calibration with mean and diastolic instead of systolic and diastolic blood pressure may improve accuracy of central pressure determination (Table) .
In this issue of Hypertension, Shih et al from a group with long-standing interest in central hemodynamics 6 investigate the simplest method to mimic a brachial to aortic transfer function by the means of a first-order low-pass filter. They follow the most natural approach to smooth a series of data points and use a moving average formula. Each single point in the signal is summed up with its neighbors and divided by the number of considered data points. The more data points are taken into the average formula, the smoother the signal. Therefore, the method is entitled N-point moving average (NPMA) and has been initially proposed by Williams et al. 7 In contrast to the previous report, noninvasive blood pressure signals in the recent study are acquired with a regular cuff rather than by tonometry. A similar trend from tonometry toward the brachial cuff is obvious from the studies summarized in the Table, where studies are ordered by publication date. But are all methods for estimating central pressures created equal?
At first, results of the study are excellent, with a mean difference between invasively measured and noninvasively estimated central systolic pressures of 0.6 mm Hg and a SD of only 7.6 mm Hg, which is better than ever reported with noninvasive calibration in Western patients and clearly needs confirmation in other populations. A more technical aspect of the NPMA method should be noted: as stated by the investigators, the NPMA removes all pulse wave features >4 Hz. This frequency range is typically dominated by wave reflections. Changes in heart rate or interventions with vasoactive agents will exactly modify the frequency band mentioned above. As a consequence, this might cause misleading interpretations of drug efficacy. Therefore, invasive validation of the use of the NPMA
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April 2014 (Table) , no information on central waveforms is available. Because this information, particularly on wave reflections, has been shown to be of predictive value, 8, 9 this is a potential disadvantage. Following the same line of argument, central waveform characteristics per se are independent of any inaccuracies of brachial blood pressure measurement, whereas the NPMA method depends critically on the brachial pressure used for calibration. Approaches providing central pressures and, in addition, waveform characteristics may give added value. 10 In conclusion, the NPMA method, applied on regular cuffs, is a next attempt to get closer to the heart of the matter, as far as systolic blood pressure is concerned. As with all other methods, clinical studies with cardiovascular end points (clinical validation) will allow the definite assessment of its utility.
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